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SECTION 16904 
MICROPROCESSOR TRIP UNITS FOR LV CIRCUIT BREAKERS 


PART 2 PRODUCTS 


2.01 MANUFACTURERS 
A. Cutler-Hammer 
Ba 
C.. > 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


“s Note to Spec. Writer — Insert data in blanks 
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Note to Spec. Writer: 
Microprocessor trip units are available in seven (7) models: 


This section is organized as indicated below. Select desired paragraphs. 
Section 2.02 — Trip Unit for Molded Case Circuit Breakers 250A Frame to 2500A Frame 
Digitrip RMS 310 — (Paragraphs 2.02 A through G) 


Section 2.03 — Trip Unit for LV Power Circuit Breaker (DSII), Insulated Case Circuit Breaker 
(SPB) and Molded Case Circuit Breaker above 1200A Frame 


Digitrip RMS 510 — (Paragraphs 2.03 A through J) 
Digitrip RMS 610 — (Paragraphs 2.03 A through N) 
Digitrip RMS 810 — (Paragraphs 2.03 A through R) 
Digitrip RMS 910 — (Paragraphs 2.03 A through S) 


Section 2.04 — Programmable Trip Unit for all Circuit Breakers — 400A Frame and above 


OPTIM 550 — (Paragraph 2.04 A through M) 

OPTIM 550 with communications — (Paragraph 2.04 A through N) 
OPTIM 750 — (Paragraphs 2.04 A through O) 

OPTIM 1050 — (Paragraphs 2.04 A through R) 


Section 2.05 — Trip Unit for LV Power Circuit Breaker (Magnum DS) 


Digitrip 520 — (Paragraph 2.05 A through 1) 

Digitrip 520M — (Paragraph 2.05 A through k) 

Digitrip 520MC — (Paragraph 2.05 A through L) 

Digitrip 1150 — (Paragraph 2.05 A through E, H through J, and L through Y) 


2.02 TRIP UNITS 


A. Each molded case circuit breaker microprocessor-based tripping system shall consist of 
three (3) current sensors, a trip unit and a flux-transfer shunt trip. The trip unit shall use 
microprocessor-based technology to provide the adjustable time-current protection 
functions. True rms sensing circuit protection shall be achieved by analyzing the secondary 
current signals received from the circuit breaker current sensors, and initiating trip signals to 
the circuit breaker trip actuators when predetermined trip levels and time-delay settings are 
reached. The trip unit shall be Cutler-Hammer type Digitrip 310 or approved equal. 


B. An adjustable trip setting dial mounted on the front of the trip unit, or interchangeable ratings 
plugs shall establish the continuous trip ratings of each circuit breaker. Rating plugs shall be 
fixed or adjustable as indicated. Rating plugs shall be interlocked so they are not 
interchangeable between frames, and interlocked such that a breaker cannot be closed and 
latched with the rating plug removed. 


C. System coordination shall be provided by the following microprocessor-based time-current 
curve shaping adjustments: 


1. Adjustable long-time setting (set by adjusting the trip setting dial or rating plug) 
2. Adjustable short-time setting and delay with selective curve shaping 
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3. Adjustable instantaneous setting 
4. Adjustable ground fault setting and delay. 


The microprocessor-based trip unit shall have both powered and unpowered thermal 
memory to provide protection against cumulative overheating should a number of overload 
conditions occur in quick succession 


When the adjustable instantaneous setting is omitted, the trip unit shall be provided with an 
instantaneous override. 


Where internal ground fault protection is specified, adjustable settings shall not exceed 1200 
amperes. Provide neutral ground fault sensor for four-wire loads. 


Breakers shall have built-in test points for testing the long-time delay, instantaneous, and 
ground fault functions of the breaker by means of a test set. [Provide one test set capable 
of testing all breakers 250-ampere frame and above]. 


TRIP UNITS 


A. 


Each circuit breaker shall be equipped with a solid-state tripping system consisting of three 
(3) current sensors, microprocessor-based trip device and flux-transfer shunt trip. Current 
sensors shall provide operation and signal function. The trip unit shall use microprocessor- 
based technology to provide the basic adjustable time/current protection functions. True rms 
sensing circuit protection shall be achieved by analyzing the secondary current signals 
received from the circuit breaker current sensors, and initiating trip signals to the circuit 
breaker trip actuators when predetermined trip levels and time-delay settings are reached. 
“<The trip unit shall be Cutler-Hammer type Digitrip *[510] [610] [810] [910]. 


Interchangeable rating plugs shall establish the continuous trip ratings of each circuit 
breaker. Rating plugs shall be fixed-type as indicated. Rating plugs shall be interlocked so 
they are not interchangeable between frames. Removal of the rating plug shall prevent the 
breaker from being closed and latched with the rating plug removed or trip the breaker at low 
current levels. 


Complete system selective coordination shall be provided by the addition of the following 

individually adjustable time/current curve shaping solid-state elements: 

1. All circuit breakers shall have adjustment for long delay pickup and time. 

2. “*[Main] [Tie] [and Feeders] [All circuit breakers] shall have individual adjustments for 
short delay pickup and time, and include selective flat or I?t curve shaping. 

3. ** [Main] [Tie] [and Feeders] shall have adjustable instantaneous 
pickup. 

4. **{All circuit breakers], [Circuit breakers, where indicated on the drawings], shall have 
individually adjustable ground fault current pickup and time, and include selective flat 
or Ft curve shaping. 


The microprocessor-based trip unit shall have both powered and unpowered thermal 
memory to provide protection against cumulative overheating should a number of overload 
conditions occur in quick succession. 


Trip units shall include zone interlocking capability for the short-time delay and ground fault 
delay trip functions for improved system coordination. The zone interlocking system shall 


* Note to Spec. Writer — Optional 
* Note to Spec. Writer — Select one 
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restrain the tripping of an upstream circuit breaker and allow the circuit breaker closest to the 
fault to trip with no intentional time delay. In the event that the downstream breaker does not 
trip, the upstream breaker shall trip after the pre-set time delay. “[Factory wire zone 
interlocking system for breakers within each assembly]. 


For trip units without an instantaneous adjustment, a discriminator circuit shall be provided to 
prevent the breaker being closed and latched on to a faulted circuit. 


. Where internal ground fault protection is specified, settings shall not exceed 1200 amperes. 


Provide neutral ground fault sensor for four-wire loads. 


The trip unit shall have an information system that utilizes battery backed-up LEDs to 
indicate mode of trip following an automatic trip operation. The indication of the mode of trip 
shall be retained after an automatic trip. A trip reset button shall be provided to turn off the 
LED indication after an automatic trip. A test pushbutton shall energize an LED to indicate 
battery status. 


The trip unit shall be provided with a representation of the time-current curve on the trip unit 
that indicates the protection function settings. The unit shall be continuously self checking 
and provide LED indication that the internal circuitry is being monitored and is fully 
operational. 


The trip unit shall contain an integral test panel with a test selector switch and a test 
pushbutton. The test selector switch shall enable the user to select the values of test current 
within a range of available settings. The basic protection functions shall not be affected 
during test operations. The breaker shall be capable of being tested in either the “Trip” or “No 
Trip” test mode. Provide a keyed receptacle for use with an auxiliary power module. The 
auxiliary power module shall allow the breaker trip unit to be tested with a 120-volt external 
power source.*<[Provide one auxiliary power module per assembly]. 


A four-digit, 3/4-inch high, LED alphanumeric display shall be provided to indicate the 

following data: 

1. Cause of trip 

2. Instantaneous value of maximum phase and ground current 

3. Level of fault current that initiated an automatic trip operation 

4. Display shall be high output LED for low-level light readability. LCD displays are 
unacceptable. 


The trip unit shall include a power/relay module which shall supply control power to the 
readout display. Following an automatic trip operation of the circuit breaker, it shall maintain 
the cause of trip history and the mode of trip LED indication as long as its internal power 
supply is available. Internal relays shall provide contacts for remote indication of mode of trip 
and high load. 


Ared LED shall be provided on the face of the trip unit pre-set to turn on when 85% of the trip 
setting is exceeded (a 40-second delay shall be provided to avoid nuisance alarms). 


Metering display accuracy of the complete system including current sensors, auxiliary CTs, 
and the trip unit shall be +/- 2% of full scale for current values in the range of 5% - 100%. 


. The trip unit shall include a potential transformer module, suitable for operation up to 600V, 


50/60 Hz. The primary of the PTM shall be connected internally to the load side of the circuit 


* Note to Spec. Writer — Optional 
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breaker through a dielectric disconnect plug. The unit shall calculate energy monitoring 
parameters as follows: 


1. Peak demand (Megawatts) 
2. Present demand (Megawatts) 
3. Energy consumption (Megawatt-hours). 


The energy-monitoring parameter values (peak demand, present demand and energy 
consumption) shall be indicated in the trip unit alphanumeric display panel. 


. Metering accuracy of the complete system of full scale shall be +/- 4% for power values, 


+/- 5% of full scale for energy values. 


. The trip unit shall be equipped to permit communication via a network twisted pair for remote 


monitoring and control. The trip unit shall be provided with an address register for 
identification on the network. All monitored values shall be transmittable over the network. 


For enhanced system analysis the following additional parameter values shall be calculated 
and indicated in the trip unit alphanumeric display panel: 


1. Line-to-line voltage 

2. Power factor 

3. Percentage harmonic content 

4. Total Harmonic Distortion (THD). 


PROGRAMMABLE TRIP UNITS 


A. 


Each circuit breaker microprocessor-based tripping system shall consist of three (3) current 
sensors, a trip unit and a flux-transfer shunt trip. The trip unit shall use microprocessor- 
based technology to provide the adjustable time-current protection functions. True rms 
sensing circuit protection shall be achieved by analyzing the secondary current signals 
received from the circuit breaker current sensors and initiating trip signals to the circuit 
breaker trip actuators when predetermined trip levels and time-delay settings are reached. 
The trip unit shall be Cutler-Hammer type OPTIM or approved equal. 


Interchangeable rating plugs shall establish the continuous trip ratings of each circuit 
breaker. Rating plugs shall be fixed-type as indicated. Rating plugs shall be interlocked so 
they are not interchangeable between frames, and interlocked such that a breaker cannot be 
closed and latched with the rating plug removed. 


System coordination shall be provided by the following microprocessor-based programmable 
time/current curve shaping adjustments: 


1. Programmable long-time pickup settings in 1% increments, with +/- 5% band tolerance 
2. Programmable long-time delay with selectable It or *t curve shaping 


3. Programmable short-time settings (dependent on long-time setting) in 1% increments, 
with +/- 5% band tolerance 


Programmable short-time delay with selectable flat or Pt curve shaping 
Programmable instantaneous pickup settings in 1% increments 
Programmable ground fault pickup settings trip or alarm in 1% increments 
Programmable ground fault delay with selectable flat or Pt curve shaping. 


N@ of 


16904-5 12/02 


Alpha PSG Index [Numeric PSG Index Microsoft Word 


MICROPROCESSOR TRIP UNITS FOR LV CIRCUIT BREAKERS 
SECTION 16904 


The microprocessor-based trip unit shall have a powered/unpowered selectable thermal 
memory to provide protection against cumulative overheating should a number of overload 
conditions occur in quick succession. 


When the instantaneous setting has been deselected, a selectable discriminator circuit shall 
be provided to prevent the breaker being closed and latched on to a faulted circuit. 


Internal ground fault protection or alarm settings if specified shall not exceed 1200 amperes. 
Provide neutral ground fault sensor for four-wire loads. 


. The trip unit shall have an information system that utilizes battery backed-up LEDs to 


indicate mode of trip following an automatic trip operation. The indication of the mode of trip 
shall be retained after an automatic trip. The LEDs shall be complemented by trip event 
information stored in non-volatile memory after a trip event. A trip reset button shall be 
provided to turn off the LED indication and reset the memory after an automatic trip. A test 
pushbutton shall energize an LED to indicate battery status. 


Ared LED shall be provided on the face of the trip unit and pre-set to flash on and off when 
an adjustable high-load level is exceeded. A time-delay shall be provided to avoid nuisance 
alarms. The microprocessor-based trip units shall be capable of monitoring the following 
data: 


1. Instantaneous value of phase, neutral and ground current 

Minimum and maximum current values 

Average demand current 

System diagnostic information such as alarms and cause of trip 
Approximate level of fault current that initiated an automatic trip operation. 


ar wh 


The trip unit shall contain test capability. Testing shall be carried out by using a hand-held 
programmer, a breaker interface module or a remote computer to select the values of test 
current within a range of available settings. The basic protection functions shall not be 
affected during test operations. The breaker may be tested in either the “Trip” or “No Trip” 
test mode. “[Provide an auxiliary power module to allow the breaker trip unit to be tested with 
a 120-volt external power source]. 


A hand-held programming unit shall be provided to set/change the network communication 
breaker address for each device, set the system baud rate, distribution frequency, display 
breaker information, and display monitored values. In addition, provide password protection 
for programming time/current set points and to perform functional testing of phase and 
ground trip characteristics. The programmer shall be self-powered by an internal battery. 
Provide as a minimum one (1) hand-held programming unit per assembly. 


The monitored data shall be displayed by a hand-held programmer, a breaker interface 
module or a remote computer. 


Circuit breakers, 1200-ampere frame and below, shall be provided with a 24-volt DC power 
supply mounted within the assembly. In addition, provide a minimum of one (1) auxiliary 
switch and one (1) bell alarm, each with form C contacts in each breaker. Provide additional 
auxiliary switches, bell alarms, shunt trips, and undervoltage releases where indicated on the 
drawings. 


* Note to Spec. Writer — Optional 
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M. Circuit breakers, 1600-ampere frame and above, shall be provided with a power/relay 
module to supply control power. Internal relays shall provide contacts for remote indication of 
the mode of trip (long-delay, short-circuit, ground fault) and high load. 


N. The trip unit shall be capable of two-way communication via a network twisted pair for 
remote monitoring and control. The trip unit shall be provided with an address register for 
identification on the network. All monitored values shall be transmittable over the network. 

O. Trip unit shall include zone interlocking capability for the short-time delay and ground fault 
delay trip functions for improved system coordination. The zone interlocking system shall 
restrain the tripping of an upstream circuit breaker, and allow the circuit breaker closest to 
the fault to trip with no intentional time delay. In the event that the downstream breaker does 
not trip, the upstream breaker shall trip after the pre-set time delay. “[Factory wire zone 
interlocking system for breakers within each assembly.| 


P. Molded case circuit breakers, 1200-ampere frame and below, where power and energy 
monitoring is specified, shall be provided with a potential transformer, suitable for operation 
up to 600 volts. The potential transformer shall be mounted externally to the circuit breakers 
and provided with a dielectric disconnect fuse. 


Q. Molded case circuit breakers, above 1200 amperes; insulated case breakers; and power 
circuit breakers shall be provided with a potential transformer module where power and 
energy monitoring is specified, suitable for operation up to 600 volts. The primary of the 
potential transformer module shall be connected internally to the load side of the circuit 
breaker through a dielectric disconnect plug. 

R. For enhanced system analysis the following additional parameter values shall be monitored: 

Peak demand (kW) 

Present demand (kW) 

Reverse energy (kWh) 

Forward energy (kWh) 

Total energy (kWh) 

Power factor 

Percentage harmonic content 

Total Harmonic Distortion (THD). 


SO NOaAF oN >= 


2.05 TRIP UNITS 


A. Each low-voltage power circuit breaker shall be equipped with a solid-state tripping system 
consisting of three current sensors, microprocessor-based trip device and flux-transfer 
shunt trip. Current sensors shall provide operation and signal function. The trip unit shall use 
microprocessor-based technology to provide the basic adjustable time-current protection 
functions. True rms sensing circuit protection shall be achieved by analyzing the secondary 
current signals received from the circuit breaker current sensors and initiating trip signals to 
the circuit breaker trip actuators when predetermined trip levels and time delay settings are 
reached. Interchangeable current sensors with their associated rating plug shall establish the 
continuous trip rating of each circuit breaker. The trip unit shall be Cutler-Hammer type 
Digitrip. * [520] [1150] 


* Note to Spec. Writer — Optional 
* Note to Spec. Writer — Select one 
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The trip unit shall have an information system that provides LEDs to indicate mode of trip 
following an automatic trip operation. The indication of the mode of trip shall be retained after 
an automatic trip. A reset button shall be provided to turn off the LED indication after an 
automatic trip. 


. The trip unit shall be provided with a display panel, including a representation of the 


time/current curve that will indicate the protection functions. The unit shall be continuously 
self-checking and provide a visual indication that the internal circuitry is being monitored and 
is fully operational. 


. The trip unit shall be provided with a making-current release circuit. The circuit shall be 


armed for approximately two cycles after breaker closing and shall operate for all peak fault 
levels above 25 times the ampere value of the rating plug. 


E. Trip unit shall have selectable thermal memory for enhanced circuit protection. 


Complete system selective coordination shall be provided by the addition of the following 
individually adjustable time/current curve shaping solid-state elements: 


1. All circuit breakers shall have adjustments for long delay pickup and time. 


2. “[Main] [Tie] [and Feeders] [All circuit breakers] shall have individual adjustments for 
short delay pickup and time, and include Ft settings. 
3. [Main] [Tie] [and Feeders] shall have an adjustable instantaneous pickup. 


4. *{All circuit breakers] [Circuit breakers, where indicated on the drawings,] shall have 
individually adjustable ground fault current pickup and time, and include It settings or 
ground alarm only. 


. The trip unit shall have provisions for a single test kit to test each of the trip functions. 


The trip unit shall provide zone interlocking for the short-time delay and ground fault delay trip 
functions for improved system coordination. The zone interlocking system shall restrain the 
tripping of an upstream breaker and allow the breaker closest to the fault to trip with no 
intentional time delay. In the event that the downstream breaker does not trip, the upstream 
breaker shall trip after the present time delay. “Factory shall wire for zone interlocking for the 
power circuit breakers within the switchgear. 


The trip unit shall have an information system that utilizes battery backup LEDs to indicate 
mode of trip following an automatic trip operation. The indication of the mode of trip shall be 
retained after an automatic trip operation. The indication of the mode of trip shall be retained 
after an automatic trip. A test pushbutton shall energize a LED to indicate the battery status. 


* [All circuit breakers] [Circuit breakers, where indicated on the drawings,] shall have 
individually adjustable ground fault alarm only. 


The trip unit shall have a 4-character LCD display showing phase, neutral, and ground 
current. The accuracy of these readings shall be +/- 2% of full scale. 


The trip unit shall be equipped to permit communication via a network twisted pair for remote 
monitoring and control. 


The trip unit shall include a power/relay module, which shall supply control to the readout 
display. Following an automatic trip operation of the circuit breaker, the trip unit shall maintain 
the cause of trip history and the mode of trip LED indication as long as its internal power 


* Note to Spec. Writer — Optional 
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supply is available. An internal relay shall be programmable to provide contacts for remote 
ground alarm indication. 


. The trip unit shall include a voltage transformer module, suitable for operation up to 600V, 


50/60 Hz. The primary of the power relay module shall be connected internally to the line side 
of the circuit breaker through a dielectric test disconnect plug. 


. The display for the trip units shall be a 24-character LED display. 
. Metering display accuracy of the complete system, including current sensors, auxiliary CTs, 


and the trip unit, shall be +/- 1% of full scale for current values. Metering display accuracy of 
the complete system shall be +/- 2% of full scale for power and energy values. 


. The unit shall be capable of monitoring the following data: 


1. Instantaneous value of phase, neutral and ground current 
2. Instantaneous value of line-to-line voltage 

3. Minimum and maximum current values 

4. Watts, vars, VA, watthours, varhours, and VA hours. 


. The energy-monitoring parameter values (peak demand, present demand, and energy 


consumption) shall be indicated in the trip unit’s alohanumeric display panel. 


. The trip unit shall display the following power quality values: crest factor, power factor, 


percent total harmonic distortion, and harmonic values of all phases through the 31st 
harmonic. 


. An adjustable high load alarm shall be provided, adjustable from 50 to 100% of the long delay 


pickup setting. 


. The trip unit shall contain an integral test pushbutton. A keypad shall be provided to enable 


the user to select the values of test currents within a range of available settings. The 
protection functions shall not be affected during test operations. The breaker may be tested 
in the TRIP or NO TRIP test mode. 


Programming may be done via a keypad at the faceplate of the unit or via the communication 
network. 


. System coordination shall be provided by the following microprocessor-based programmable 


time-current curve shaping adjustments. The short-time pickup adjustment shall be 
dependant on the long delay setting. 


1. Programmable long-time setting 

2. Programmable long-time delay with selectable I?T or fT curve shaping 
3. Programmable short-time setting 
4 


. Programmable short-time delay with selectable flat or PT curve shaping, and zone 
selective interlocking 


5. Programmable instantaneous setting 
Programmable ground fault setting trip or ground fault setting alarm 


7. Programmable ground fault delay with selectable flat or PT curve shaping and zone 
selective interlocking 


> 


. The trip unit shall offer a three-event trip log that will store the trip data, and shall time and 


date stamp the event. 
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Y. ©The trip unit shall have the following advanced features integral to the trip unit: 
1. Adjustable undervoltage release 

Adjustable overvoltage release 

Reverse load and fault current 

Reverse sequence voltage alarm 

Underfrequency 

Overfrequency 

Voltage phase unbalance and phase loss during currect detection. 


N@QOaR WO PD 


* Note to Spec. Writer — Optional 
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